1.0 | NTRODUCTI ON

This report has been jointly prepared by the Ofice of
Commerci al Space Transportation (OCST) of the Departnent of
Transportation (DOT) and the U.S. Environnental Protection Agency
(EPA). This joint effort provides an eval uation of the
bui | di ngs, equi pnent, operations and procedures enployed at a
commerci al payl oad processing facility owned and operated by
Astrot ech Space Operations (Astrotech), Limted Partnership, in
Titusville, Florida. Astrotech's corporate managenent gave its
full cooperation to the evaluation. This report provides an
overvi ew of the operations, procedures and nethods enpl oyed by
Astrotech to protect public health and safety, the environnent,
and public and private property in the Titusville area and
presents a summary of the OCST/ EPA eval uation team s findi ngs
regardi ng operating procedures, safety policies, and energency
pl anni ng and preparedness. However, the safety eval uation team
did not exam ne operations fromthe standpoi nt of worker safety,
which is regulated by the Qccupational Health and Safety
Adm nistration (OSHA), nor did they performa detailed anal ysis
of transportation operations, which are regul ated by the Research
and Special Prograns Adm nistration (RSPA) of DOT. This report
can al so serve as a general nodel and guide for the eval uation of
simlar issues at other existing or proposed facilities that
woul d support the commercial space |aunch industry.

Payl oads (al so call ed spacecraft) are satellites that are
| aunched into space to be used in comunications systens, for
renote sensing, in weather systens, for planetary exploration and
as scientific experinents. Before |aunch on an expendabl e | aunch
vehicle (ELV) like the Titan, Delta, or Atlas, or on the Space
Shuttl e, a payload nust be prepared for its mssion. The
preparations include such things as checking electrical circuits,
testing lines or tanks for | eaks, and loading liquid propellants
into assist notors that will be used once the payload is
separated fromthe |aunch vehicle and nust nove itself into a
specified orbit and then maintain itself in place while
performng its mssion. Since these and other preparations nust
be done under controlled conditions in clean environnents (e.qg.,
dust and particulate free) and since sone of the materials (i.e.,
liquid and solid propellant and expl osives) that are handl ed or
| oaded are hazardous, special facilities were devel oped by the
Nati onal Aeronautics and Space Adm nistration (NASA) and the Air
Force for these operations. Wth the growmh of the conmerci al
space industry, the ability to process payloads in commercially
avai lable facilities is inportant and Astrotech is the first such
commerci al payl oad processing facility.

1.1 Background
The safety evaluation was perforned in response to a request

by the Lieutenant Governor of the State of Florida, the Honorable
Bobby Brantley. In his letter to OCST, dated October 24, 1989,



he indicated that a unique industrial facility existed in
Titusville, Florida, owned and operated by Astrotech. This
facility provides for the processing and checkout of spacecraft
prior to their delivery and | aunch at either Kennedy Space
Center (KSC) or Cape Canaveral Air Force Station (CCAFS)
Processi ng of spacecraft involves a variety of operations as
described in Section 4.0.

Under the Conmercial Space Launch Act of 1984, as anended
(Public Law 98-575, 100-657), the U S. Departnent of
Transportation (DOT) is responsible for licensing and regul ating
U S. comrercial space |aunch activities in a manner that protects
public safety, safety of property, and U S. national security and
foreign policy interests, and encourages devel opnent of a viable
donmestic commercial |aunch industry. Wen questions arose
concerning the safety of Astrotech's activities, the Lieutenant
Governor of Florida requested OCST to conduct an inpartial and
focused review of the payl oad processing facility and operati ons.
Because activities at Astrotech could affect safety of |icensed
| aunch operations, OCST agreed to undertake the safety
eval uati on.

OCST conducted an initial fact-finding visit and interviewed
i ndividuals from Astrotech, the Cty of Titusville, Brevard
County, the Florida Departnment of Environmental Regul ation (DER)
and the Air Force to identify the potential issues involved with
the safety evaluation. As a result of this visit, OCST
determ ned that many of the safety evaluation issues involved
areas in which EPA has recogni zed expertise. Since EPA has an
on-goi ng chem cal safety audit programthat addresses energency
pl anni ng and preparedness requirenments, inclusion of EPA in a
j oi nt OCST/EPA effort has provided a nore thorough and insightful
revi ew and eval uati on.

1.2 Overview

In the early 1980's, with the growi ng opportunity for
commer ci al access to space via the NASA' s shuttle program and
various ELVs, it was believed that the capacity for |aunch
services support provided by the Governnent was inadequate to
meet the growi ng needs of the commercial spacecraft comunity.
Astrotech designed and built a comercial facility near KSC and
CCAFS, which woul d provide state-of-the-art payl oad processing
and support capabilities to those payl oad custoners that had been
usi ng the NASA-owned facilities at KSC. NASA and Astrotech
entered into a formal Menorandum of Understandi ng (MOU) whereby
NASA agreed to accept payl oads processed at Astrotech as |ong as
they conplied with NASA safety and ot her requirenents. Astrotech
al so conpiled and presented site selection information, services
to be offered, design concepts and contracting considerations to
spacecraft manufacturers, owners and contractors to elicit
comments. The responses were then used, as appropriate, in
desi gni ng, devel opi ng and constructing the Astrotech facility in
Titusville, Florida.



The Astrotech conmplex in Titusville contains six major
bui I dings | ocated on approximately 37 acres in an industri al
park, 2.75 mles fromthe Gate 3 entrance to KSC. The facility
provi des space and |imted support for payload custoners (U. S
and foreign) to performthe final assenbly, checkout, fueling,
and telenetric control of their spacecraft. The buildings are
physical ly separated i nto hazardous and non- hazardous operations
areas, based on the materials handl ed during the operations.
Bui l ding 2, the Hazardous Processing Facility, is |ocated several
hundred feet fromthe rest of Astrotech's buildings and is
constructed to neet Departnent of Defense (DoD) and Bureau of
Al cohol , Tobacco, and Firearns (ATF) expl osives siting standards.

Astrotech provides, through a fixed-price agreenment with a
payl oad custoner, approximtely the same support services as
t hose provided by NASA through its Space Transportati on System
(STS) Optional Services Package. Services include ancillary
support to the payl oad custoner, |ocal transportation of
propellants to and from KSC/ CCAFS for spacecraft fueling,
transportation of the processed payload to the [aunch site, and
of f-1oad and on-l oad of spacecraft parts and ot her support
equi pnent, as needed. Al hazardous operations perforned at
Astrotech are directly supervised by the Astrotech Safety
Oficer. In order to provide conprehensive services, Astrotech
subcontracts with NASA to provide limted routine support
i ncludi ng propell ant storage, cold soak and x-ray of rocket
notors and chem cal analysis of liquid propellants.

The payl oad custoner is responsible for, and perforns all
hands-on work related to the assenbly, processing, and fueling of
t he spacecraft; all of which requires highly trained, specialized
personnel. The payl oad custoner conducts these activities
because the investnent in the spacecraft is so great (on the
order of $100 million or nore) that stringent control measures
are required. The value of a typical spacecraft nmay be five to
ten tinmes greater than that of the entire Astrotech facility,
estimated to cost approximately $15 to $20 mlli on.

1.3 Data Gathering and Anal ysis

This evaluation involved a visit to the Astrotech Titusville
payl oad processing facility to exam ne buil dings and equi prnent,
to assess policies and procedures enconpassing the overall safety
program at Astrotech, and to evaluate the protection afforded to
the public by the programin place. Specific information was
gat hered concerning the foll ow ng:

Bui | di ngs

Oper ati ons and equi pnent

Hazardous materials handl ed on-site

Safety systens and equi pnent (including detection
and nonitoring systens)

. Enmer gency preparedness and pl anni ng



The on-site visit allowed the OCST/EPA teamto exam ne
bui | di ngs, equi pnent, and safety systens used for hazardous
operations as well as the chance to vi ew hazardous operati ons,
interview key Astrotech safety personnel and to review rel evant
docunents, reports, design drawi ngs, regulatory permts, and
other pertinent information. The visit also afforded the
OCST/ EPA team nenbers the opportunity to neet wwth the | oca
enmergency response authorities, the |ocal energency planning
coommittee (LEPC), and the Brevard County Emergency Managenent
Agency to discuss the status of the energency response and
pl anning activities for the Astrotech facility and to identify
and characterize the strengths and weaknesses of Astrotech's
specific safety and accident prevention prograns.

Fol |l owi ng the data gat hering phase, the team nenbers
anal yzed data, evaluated safety systens, perfornmed hazard
anal yses and determned risk to the public fromvarious potenti al
acci dent scenarios. Additional questions were asked of Astrotech
personnel on an as needed basis, and Astrotech reviewed sel ected
draft sections of this report to ensure that the safety
eval uation team had accurately represented the facility's
features and operations.

1.4 Evaluation Report

The results of the extensive data gathering and eval uation
processes are presented in this report. Wiile this safety
eval uation wll not ensure that an accident never happens at
Astrotech, this process can help to identify any potentially
hazardous situations that may exist, and highlight areas within
the facility where operational or safety systeminprovenents
m ght significantly reduce hazards to the public. This report
may al so provide state and | ocal energency response agencies with
gui dance for dealing with safety issues concerning these and
ot her space-related activities, as well as an approach to
| earni ng about and sharing technol ogi es, techniques, and
managenment practices dealing wth safety and energency
pr epar edness.

The remai nder of the report is organized into the follow ng
secti ons:

Section 2.0 Executive Sunmary

Section 3.0 Site Overview

Section 4.0 Bui | di ngs and Operati ons

Section 5.0 Safety Policies and Requirenents
Section 6.0 Emer gency Preparedness and Pl anni ng
Section 7.0 Hazard Anal yses and Ri sk Assessnent
Section 8.0 Fi ndi ngs, Recomendati ons and QGui dance

Several appendices are also included with nore detailed
information regarding itens such as Astrotech's Florida DER air
permt, safety equi pnment specifications, references for
information on perform ng hazards anal yses, and the Brevard



County Hazards Anal ysi s.






